Background: The migration of medical professionals as a result of the expansion of the European Union is cause for concern. But there is a significant lack of information available about this phenomenon.
Background
A key factor in providing medical care is the availability of qualified and motivated health care professionals [1] [2] [3] [4] . However, a extended perception exists in Europe that there is an inadequate provision and/or a poor distribution of them [5] [6] [7] .
The current process of political and economic globalisation, in which European legislation on free movement of persons take place, has caused significant migratory tensions. Developed countries generally act as polls of attraction for medical professionals resulting in the risk of a "brain drain" or loss of professional capital in less developed countries [1, [8] [9] [10] [11] . The recent expansion of the European Union (EU) has caused concern among authorities in recently integrated countries about the loss of professionals, although figures for previous expansions do not seem to support this concern [9, 12, 13] .
There is, however, a significant lack of information. Existing analyses of the migration of medical personnel within the EU is almost exclusively based on data from the United Kingdom (UK). While European institutions establish reliable mechanisms to collect data, an analysis of existing data can provide valuable insights [4, 14] . The purpose of this work is to gather available information and provide an initial evaluation of migratory flows of medical professionals within Europe taking in account the incomplete nature of available information.
Methods
This work analyses mobility of doctors in the European Economic Area (EEA: European Union plus some of the non-EU member states in the European Free Trade Association: Norway, Liechtenstein, Switzerland and Iceland) using existing information in medical literature, professional organisations and/or professional regulators of the different states. Given that there are no common criteria for registration, we will refer to registered doctors (total number of registered doctors), qualified-to-practise doctors (doctors who meet some requirement to practise medicine, either qualifications, age, etc.) or practising doctors. Country of origin will be either the country where medical training was received (foreign-trained doctors) or the nationality (foreign doctors), according to available information in each case.
Two ways for getting information were used:
• A search in the Internet, both general (using the Pubmed and Google search engines, with the terms "doctor", "physician," "foreign," "emigration" and "Europe," in various combinations, and for data after the year 2000) and specific (in web pages of various professional organisations within the EU). From professional organisations, data were found for Germany (registered foreign doctors in practice, [2000] [2001] [2002] [2003] [2004] [2005] [ [19] and Ireland (foreign-trained doctors with full registration) [20] . Two additional sources were found through de Pubmed search that provide partial information for the year 2001 for Austria, Belgium, Denmark, the UK, Norway and Switzerland [11] , and for the UK (2002, foreign doctors according to country where trained) and two countries outside the EU, such as Canada (2002) and the United States (2004) (international medical graduates in training or practice in both cases) [21] . There are also partial data on the presence of foreign doctors in US for the year 2006 in the webpage of the American Medical Association (AMA), although only for the twenty top-countries of origin [22] . In order to complete this information, we asked the AMA, who sent us the whole list of international medical graduates registered in the AMA masterfile in September 2006.
For each country, we selected the more recent information about foreign doctors.
• A survey of professional medical organisations within the EU countries, which are members of the Standing Committee of European Doctors (SCDE -CPME) or the World Medical Association (WMA), requesting available information regarding the total number of doctors, licensed and practising doctors, doctors of foreign origin or those trained abroad (specifying countries within the EU25, European non-members, Asia, Africa, America and Oceania). We also requested data about doctors in training from other countries and the number of doctors who may are training or practising abroad. It was answered by Austrian (2005) number of foreign doctors (in whole and by country of origin) and percentage over the total number of physicians in the destination countries where data were available;
number of doctors registered abroad for each European country; emigration factor for each European country (considered as the relation between doctors practising abroad and the total number of doctors related to that country -practising in it or abroad-) [21, 23] .
average annual variation of doctors from European countries where temporal series were available (Germany, France and Norway), to estimate possible repercussions of EU expansion on professional migration within the EEA.
Given the recent incorporation of Rumania and Bulgaria to the EU, we show results for those countries included in the group of the new members (EU+12), all of them joined after the year 2004, although data collection refers always to periods prior to their adhesion. Table 1 offers data obtained in our study according to the number of foreign doctors (with special attention to doctors of European origin) practising within the EEA. Figures show that the UK has more foreign doctors than all other countries included in the table. Figure 1 shows the distribution of foreign doctors according to their geographic origin. Table 2 shows data on European doctors practising abroad, either within the EU or elsewhere. Ireland is the European country with the highest percentage of doctors practising abroad, 47.5%, with Malta a distant second (in both cases the majority of their doctors are registered in the UK). In the case of countries that recently joined the EU, Malta, Romania, Hungary and Poland show figures higher than 5% for medical professionals practising abroad; for non-member states, all of the EEA countries outside the EU (Iceland, Switzerland and Norway), Serbia-Montenegro and Albania show that levels.
Results
The number of professionals emigrating after the year 2004 to Germany, France and Norway have maintained previous trends ( Table 3 ).
The main results of the qualitative evaluations received from those medical organisations responding to the survey were as follows:
• Sweden: 15% of the approximately 32,000 licensed doctors are foreigners, primarily from other Nordic countries, from within the EU or from Asia. Some 400 foreign doctors were registered in the last year and it is estimated that some 400 Swedish professionals are practising in other countries, principally in the US and Norway.
• Hungary: 8% of the approximately 36,000 licensed doctors (these figures include dentists) are from other countries, principally Hungarian-speaking minorities of Romania, the Ukraine and Serbia, with a smaller presence of doctors from Slovakia. A significant number of Hungarian doctors are practising abroad, principally in the UK, the US, Germany and Austria. Last year, over a thousand doctors requested information about the documentation necessary to practise in other countries of the European Union while there are an estimated 2,400 vacancies for doctors in the country.
• Austria: the number of foreign doctors may be underestimated in our study since a large number have acquired Austrian citizenship in recent years.
Discussion
The data available from different countries presents certain limitations, such as the lack of uniformity in registers and definitions [24] . In making an analysis according to countries of origin, we also must take in account that information from some countries of destination is either non-existent, outdated (most European information dates from 2001 or before) or fragmentary, except for those countries whose data were newly obtained in this research.
Previous studies revealed the existence of four poles of attraction and exchange of professionals: the UK and Ireland, the Nordic countries, Germany-Austria and FranceBelgium-Luxembourg [12, 13] . Our data confirm the existence of those poles, although for Ireland it is difficult to draw conclusions as up to a third of registered doctors reside outside of the country [20] ; data for United Kingdom could be affected, although in a lesser extent, by the same reason [24] . Switzerland, with 19·1% of doctors of foreign origin, appears also as an important destination for professionals.
There are different profiles for foreign doctors in various EU countries. While in Austria, Norway, Portugal and France more than half of all foreign doctors are from other EU countries, three quarters of foreign doctors in the UK, and possibly in Ireland, are from outside the EU, generally developing countries, a situation which may give rise to ethical questions [2, 25] . Conditions in Hungary and Poland are clearly different, with most foreign doctors being from neighbouring countries.
The origin of doctors is a key question in evaluating the impact professional emigration can have on different countries. A large percentage of Irish doctors, some 47.5%, practice in other countries, especially the UK and the USA. It should be noted that medical training in Ireland is financed to a large extent through the payments of students from outside the European Union, which explains the high number of places reserved for these students [2, 26] . Countries whose registers show the country where training was received (as in the case of the UK and the US) offer figures for Ireland which are far higher than those they would offer if registering doctors with Irish nationality.
The high number of professionals from Malta and Poland practising abroad is cause for concern among health authorities in both countries [9, 27] . The influence of the EU on bordering states in Eastern Europe is difficult to establish and may be underestimated in our study. It is probable that part of the emigration from these countries is directed, as indicated by data from Poland and Hungary, to the newest member states which have a limited representation in our study. The information available for emigration in recent years does not indicate an effect of EU enlargement in the exodus of doctors from new member states to Norway, France, and Germany. However, it should be noted that these countries still maintained strict controls over the circulation of workers from the new member states during the period analysed. The recent study by the European Commission evaluating the impact of temporary measures governing the free movement of workers adopted by some member states in the wake of the 2004 EU expansion also failed to detect any significant evidence of increased migratory patterns [28] , nor differences between countries where restrictions were applied and where there were not [12] . Nevertheless, physicians' migration is a growing phenomenon in Europe, as table 3 shows.
For the purposes of this study, temporal information was unavailable for the UK. Poland is currently experiencing a significant emigration of people to the UK (some 0.69% of its population has registered to work in the UK in the last two years while these figures are surpassed by those for Lithuania, Estonia and Slovakia), and accounted for 62% of health workers from new EU member states registered in the UK during this period [29] .
Conclusion
The increasing mobility of physicians within the European Union should be a cause for consideration for those planning health care services both at a European level and within member states [10, 30] . While complete information is lacking, the existing data does provide a valuable basis for analysis and professional and international organisations are currently taking steps to update and present their information in this issue [15] [16] [17] [18] [19] 24] . Data retrieved in this article show varying profiles in migration figures between European countries, with different countries being strong importers and exporters of physicians.
Moving towards self-sufficiency in medical care personnel may prove to be an effective way to ensure health care services while deterring the migration of professionals from those countries that most need their expertise [11] .
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